A novel alphaproteobacterium was isolated from the well water of a thermal bath at Budapest, Hungary. Phylogenetic analysis of the novel strain showed that this bacterium belongs to a distinct lineage among the genus Brevundimonas. Based on the 16S rRNA gene sequence strain FDRGB2b
The genus Brevundimonas was created by Segers et al. [1] based on the reclassification of two species of the genus Pseudomonas. At the time of writing it comprises 25 species with validly published names (www.bacterio.net/brevundimonas.html). Species of the genus Brevundimonas were isolated from various sources, e.g. from soils [2] [3] [4] , deep subsea floor sediment [5] , activated sludge [6] , black sand [7] , deep subsea floor sediment [8] , aquatic habitats [9] and also from the condensation water of a Russian space laboratory [10] and blood of a patient [11] .
Microbial communities of the well and pool waters of Gell ert thermal bath (Budapest) were investigated by cultivation-based techniques [12] . The thermal water of the well had a diverse bacterial community, although most of the bacteria belonged to the lineage of the class Alphaproteobacteria. The present study was aimed at the determination of the taxonomic position of strain FDRGB2b
T isolated from the well water of this thermal bath and its description by a polyphasic approach.
The water which drains directly to the men's pool (originating from the well) of Gell ert bath, Budapest, was sampled on 28th October 2013. The temperature of the well water was 47 C however, the water at the sampling point was only 36 C and its pH was 7.5. The sample for cultivation was taken under aseptic conditions, collected in sterilized screwcapped flasks and transferred to the laboratory in a cooling bag at 4 C. Bacterial strain FDRGB2b
T was isolated from an enrichment culture: 50 ml well water was mixed with 10 % R2A medium [13] and incubated for 3 weeks at 36 C. Isolation medium was modified as follows: instead of agar-agar, gellan gum (Gelzan, Sigma) was used in 10 % R2A medium, which is an alternative solidifying agent and helps the cultivation of some oligotrophic bacteria [14] . Later it became obvious that strain FDRGB2b
T was also able to grow on 'normal' R2A medium (DSMZ medium 830) and on nutrient agar (DSMZ edium 1) but not on TSA medium (DSMZ medium 545).
Colony morphology was studied on 10 % R2A agar medium by direct and stereomicroscopic observations of single colonies. Cell size, shape, arrangement and motility of strain FDRGB2b
T were studied by native preparations and by Gram staining according to Claus [15] and with a transmission electron microscope (TEM). Cells from an exponentially grown culture were negatively stained with 1 % (w/v) uranyl acetate on a carbon-coated Formvar grid. After air drying, the grid was examined by using a Hitachi 7100 TEM.
Growth under anaerobic conditions was examined using slant agar cultures on R2A medium incubated for 1 week in an anaerobic chamber (Forma Scientific) at 28 C. Motility was studied by phase-contrast microscopy in wet-mount preparations and by using deep semisolid R2A medium with 0.3 % (w/v) agar, respectively. Catalase activity was determined by bubble production with H 2 O 2 (3 %, v/v), and oxidase activity was tested using 1 % (w/v) tetramethyl-p-phenylenediamine oxalate by the method of Tarrand and Gröschel [16] . Acid production from glucose was studied by the OF test according to Hugh and Leifson [17] . Growth at different temperatures (4, 10, 20, 25, 28, 30, 37 and 45 C) was determined using R2A agar slants. NaCl tolerance (0, 1, 2, 3, 4, 5 and 10 %, w/v) and pH tolerance (pH 4-11 by steps of 1.0 pH unit) were checked, respectively, in R2A broth (the pH was adjusted prior to sterilization by adding 0.1 HCl M or 0.1 M NaOH). Urease activity, nitrate reduction, starch hydrolysis, caseinase, gelatinase and phosphatase activity, and hydrolysis of Tween 80 were studied according to the methods of Smibert and Krieg [18] . All tests were evaluated at pH 7, with 0 % NaCl concentration and at 28 C. Additional metabolic tests were performed with API 50CH, API 20NE and API ZYM (bioM erieux) systems following the instructions given by the manufacturer. Susceptibility of strain FDRGB2b T and related taxa to different antibiotics was studied on R2A plates using antibiotic-containing discs (Bio-Rad) after 48 h of incubation at 28 C.
The cell-wall diamino acid of strain FDRGB2b T was determined from whole-cell hydrolysates as described by Hasegawa et al. [19] . Biomass for the analysis of isoprenoid quinones and polar lipids was obtained by cultivation in 10 % R2A broth at 28 C for 3 days; their analysis was carried out according to the methods of Tóth et al. [20] . Cellular fatty acids were extracted from cells cultivated on 10 % R2A agar at 28 C. Sufficient cells of comparable physiological age could be harvested from the third quadrant of the plates after cultivation for 3 days. Fatty acid methyl esters were obtained following the method of Stead et al. [21] and were analysed by using an Agilent 6850 chromatograph with the MIDI Microbial Identification System (Library TSBA40, 4.10; Sherlock software package, version 6.1). Cellular fatty acids were extracted from cells cultivated on 10 % R2A agar medium at 28 C, where strains produced almost the same amount of biomass after 3 days. Summed feature components were identified thereafter by GC/MS using a Singlequad 320 instrument (Varian).
Genomic DNA for analysis of the base composition was isolated after disruption of bacterial cells by using a Constant Systems TS 0.75 kW instrument (IUL Instruments). After purification on hydroxyapatite according to the procedure of Cashion et al. [22] , the DNA was degraded to nucleosides by using P1 nuclease and bovine intestinal mucosa alkaline phosphatase as described by Mesbah et al. [23] . The nucleosides were separated by reversed-phase HPLC (Shimadzu LC 20A) according to the method described by Tamaoka and Komagata [24] . The G+C content of the DNA was calculated from the ratio of deoxyguanosine to thymidine by using standard DNA from organisms with published genome sequences.
The 16S rRNA gene of strain FDRGB2b T was amplified as described by Tóth et al. [25] . Purification and sequencing of PCR products were carried out by LGC Genomics (Berlin, Germany).
The 16S rRNA gene sequences were aligned against sequences available from the GenBank database (www.ncbi.nlm. nih.gov/) using a BLAST search [26] with the algorithm of the SILVA project (www.arb-silva.de) [27] as well as by using the EzTaxon Server [28] . Phylogenetic and molecular evolutionary analyses were conducted using MEGA version 6.0 [29] . Evolutionary distances were calculated using Kimura's two-parameter model [30] , and phylogenetic dendrograms were reconstructed using the neighbour-joining [31] , minimum-evolution [32] and maximum-likelihood [33] methods. Bootstrap analysis was based on 1000 resamplings [34] . DNA-DNA hybridization with Brevundimonas naejangsanensis BIO-TAS2-2 T was done based on the methods of Tóth et al. [20] . The 16S rRNA gene sequence determination of strain FDRGB2b
T resulted in 1458 nucleotides. The neighbour-joining phylogenetic tree ( Fig. 1) reconstructed from genetic distances calculated using Kimura's twoparameter method showed that our bacterium belonged to the class Alphaproteobacteria but formed a distinct lineage within the genus Brevundimonas (Fig. 1) . The phylogenetic trees created by the minimum-evolution and maximumlikelihood methods resulted in similar tree topologies (data are not shown). Based on their 16S rRNA gene sequence similarity, the closest relatives of strain FDRGB2b T 
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Cells of strain FDRGB2b
T were motile by a single polar flagellum, but they could lose this and produce a stalk at the flagellated pole (Fig. 2) . This is characteristic of some species of the genera of Caulobacter and Brevundimonas [6] . Differential phenotypic and genotypic characteristics of strain FDRGB2b T and related taxa are given in Table 1 . Based on these results, strain FDRGB2b
T showed typical differences in the following characteristics: it did not grow on TSA medium and the pH range (pH 7-10) for growth was narrower than that for its relatives. The temperature range C) and optiumum (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) C) for growth and the NaCl tolerance (0-1 %, w/v) also differed from those of its relatives. Moreover, strain FDRGB2b T hydrolysed aesculin and gelatin but not casein, which is just the opposite than in the case of the other closely related strains studied. Differences could also be observed in some enzyme activities, acid production from different 
Acid production from: carbohydrates and antibiotic sensitivity (Table 1) . Detailed phenotypic results are given in the species description and in Table S1 (available in the online Supplementary Material).
Characteristic differences occurred also in the fatty acid profile of strain FDRGB2b T as compared with its relatives, especially in the quantity of the different components: C 16 : 0 was found in lower amounts but C 18 : 1 !7c in much higher amounts than in strains B. nasdae DSM 14572 T , B. naejangsanensis DSM 23858 T and B. kwangchunensis DSM 17033 T . Moreover, our bacterium did not contain 11-methyl C 18 : 1 !7c or C 19 : 0 cyclo!8c ( Table 2 ). The major lipoquinone of strain FDRGB2b
T was Q-10, and the polar lipid pattern of the strain consisted of phosphatidylglycerol, diphosphatidylglycerol, two unknown phospholipids and four unknown glycolipids (Fig S1) . Specific polar lipids of the genus Brevundimonas are phosphatidylglycerol,
-sn-glycerol and sulfoquinovosyl diacylglycerol [39] .
The DNA G+C content of strain FDRGB2b
T was 69.8 %.
Based on the results of the comparative analysis presented in this study, strain FDRGB2b T is considered to represent a novel species within the genus Brevundimonas, for which the name Brevundimonas balnearis sp. nov. is proposed.
DESCRIPTION OF BREVUNDIMONAS BALNEARIS SP. NOV.
Brevundimonas balnearis (bal.ne.a¢ris L. fem. adj. balnearis originating from a spa).
Cells are small, motile rods (0.3-0.7Â1.5-3.5 µm) with polar flagellation when aging, stalks are produced in liquid cultures. Colonies on R2A medium are small (1-2 mm), circular, shiny, mango yellow and transparent. Growth occurs between 10 45 C (optimum is at 20-30 C), between pH 7.0 and 10.0 (optimum is at pH 8-9) and only in the presence of 0-1 % (w/v) NaCl. Positive for phosphatase, gelatinase and a-amylase activities, and alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, phosphohydrolase, naphthol-AS-BIphosphohydrolase and a-glucosidase enzyme activities. Weakly positive reaction occurs for acid phosphatase, achymotrypsin and cystine arylamidase. Aesculin is hydrolysed. Negative for indole production from tryptophan, Hugh-Leifson test, nitrate reduction, and lipase (C14), agalactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and afucosidase enzyme activities. Negative for acid production of all carbon sources of the API 50CH system. Resistant to the following antibiotics: amoxycillin, penicillin G, polymyxin B and clindamycin. Sensitive to ampicillin, netilimycin, imipenem, vancomycin, cefoxitin, linezolid, neomycin, combination of piperacillin+tazobactam, coproflaxacin, cefamandole, tobramycin, gentamycin, carbenicillin, cefuroxime, meropenem and erythromycin. Q-10 is the major isoprenoid quinone. C 18 : 1 !7c and C 16 : 0 are the most abundant cellular fatty acids. Contains phosphatidylglycerol, diphosphatidylglycerol, two unknown phospholipids and four unknown glycolipids.
The type strain is FDRGB2b T (=DSM 29841 T =NCAIM B.02621 T ), which was isolated from the well water of a thermal bath at Budapest. The G+C content of the genomic DNA of the type strain is 69.8 mol%. 
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